CHAPTER 9—BIomMEDICcAL RESEARCHFACILITIES

HIGHLIGHTS and medical sciences in the Nation’s biomedical research-

performing institutions since the inception of Baeilities
In 1998, the Nation’s 908 biomedical researchsurvey in 1986. These research facilities are not only
performing institutions had 73.3 million netlocated at academic institutions, but also in research
assignable square feet of biomedical researtiospitals and nonprofit research organizations.
space. Slightly more than half of all the bio-
medical research space (53 percent or 38.9 mil- This chapter looks at the top 50 academic institutions
lion NASF) was in the biological sciences; thén science and engineering research expenditures instead
other 47 percent or 34.4 million NASF was irof the top 100. In addition, because of their importance in
the medical sciences (table 9-1). producing black biomedical researchers and physicians,

the 29 original HBCUs are pulled out for separate analysis.
Overall, 65 percent of institutions with research

space in the biological sciences and 52 percent Colleges and universities with an affiliated medical
of institutions with research space in the medicgchool are counted as both a college or university and as
sciences reported that the amount of biomedical medical school in all tables reporting the number of
research space they had was inadequate to mggtitutions. Their biological and medical science research
their current research commitments (table 9-2ypace—existing, needed, constructed, deferred, and

, . . repaired/renovated—and the associated expenditures are
Irre]:sf:;rﬂhﬁirr?o%ri?gga?nds tﬁi ?ro'nlsftg?égegfn_ ivided betweer_w the coIIege_ or university and the medical
struction on 7.4 million NASF of biomedical school catego_nes de_pendlng on v_vhether the_regearch
research spacé They committed $2.2 billion tspac_:e or capl_tal project was _deS|g_nated as _|ns_|de_or

S . ) ' utside a medical school. That is, while the institution is

new construction projects costing over $100,00§

ounted twice, its research space and associated costs
(table 9-3). o mor P

In fiscal years 1996 and 1997, 379 biomedical )
research-performing institutions started repait/ Several tables present the survey results for the bio-

renovation projects on 9.0 million NASF oflogical and medical sciences separately. The “biological

biomedical research space. They committedfiences” includes all institutions with research space
$770 million to new repair/renovation projectsinSide or outside of medical schools. Similarly, “medical

costing over $100,000 (table 9-4). sciences” includes all institutions with research space
inside or outside of medical schools.

In 1998, biomedical research-performing insti-

tutions reported $5.6 billion in combined capital

projects (construction and repair renovationF|ND|NGS

that had to be deferred because of insufficient

funds. Construction projects account for 64 perAMOUNT oF BiomeDICAL RESEARCH

cent ($3.6 billion) of the total deferred capital ACE

project costs (both included and not included in

an institutional plan) (table 9-7). In 1998, the Nation’s 908 biomedical research-

performing institutions had 73.3 million net assignable
square feet of biomedical research space. This is 9 percent

|NTRODUCTION or 5.9 million NASF more than they had in 1996 and

41 percent or 21.4 million NASF more than they had a

Biomedical research facilities are a critical compodecade ago (table 9-1).
nent of the Nation’s science and engineering research
system. Consequently, NSF and the National Institutes Slightly more than half of all the biomedical research
of Health (NIH) have collected data on the amounspace (53 percent or 38.9 million NASF) was in the
quality, and condition of research space in the biologichiological sciences; the other 47 percent or 34.4 million
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Table 9-1. Amount of biomedical research space by institution type and field: 1988-98

Academic institutions All institutions
Colleges/universities Field
Other Non- Research
doctorate- | doctorate- | Medical | organiza- Biological | Medical
Indicator Top 50 granting granting schools’ tions Hospitals Total sciences | sciences

Number of biomedical institutions,

1998" ..o 49° 273 246 145 171 125 908 752 503
Amount of research space

[NASF in millions]

1988 e 10.2 10.0 1.1 219 44 4.2 51.9 28.2 23.7

1990 .. 10.4 10.9 1.3 23.3 48 45 55.2 31.0 24.3

1992, i 10.7 1.3 1.6 26.8 51 4.6 59.7 324 27.3

1994 ., 10.9 10.6 1.0 21.7 6.4 54 62.5 341 28.4

1996....ccviiiiiiecciiec e 12.2 12.1 1.7 285 6.6 6.2 67.4 35.9 315

1998, . 12.9 11.6 1.9 29.8 9.5 7.6 733 38.9 34.4

' The number of institutions across institution types does not sum to grand totals because many institutions contain both a college/university and a
medical school. In grand totals, medical schools are counted as separate institutions only if they are not affiliated with a college or university.

2 Among the top 50 research-performing institutions, one is a medical school and is included in the count for medical schools.

3 The number of medical schools is based on the sum of the weights of institutions with medical school research space. Medical schools were not an
explicit strata in the sampling scheme. Thus, this number may not reflect the actual number of medical schools in the universe.

KEY: NASF = net assignable square feet.
NOTE:  Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at
Colleges and Universities.

NASF was in the medical sciences. The amount of ¢ Atthe top 50 institutions, the amount of biomedical
research space in each field grew by 10.7 million NASF research space increased by 26 percent (from
over the decade, with the biological sciences experiencing 10.2 million to 12.9 million NASF);

a 38-percent increase in research space (from 28.2 million

to 38.9 million NASF) and the medical sciences exper- At other doctorate-granting institutions, the
iencing a 45-percent increase (from 23.7 million to amount of biomedical research space increased
34.4 million NASF). by 16 percent (from 10.0 million to 11.6 million

NASF);

More than three quarters of all the biomedical research
space (77 percent or 56.2 million NASF) was located in
academic institutions. Slightly more than half of this space
(29.8 million NASF) was located in medical schools, with
the remaining 26.4 million NASF located in research- « At medical schools, the amount of biomedical

At nondoctorate-granting institutions, the amount
of biomedical research space increased by 73 per-
cent (from 1.1 million to 1.9 million NASF);

performing colleges and universities. Nonprofit research research space increased by 36 percent (from
organizations accounted for 13 percent (9.5 million NASF) 21.9 million to 29.8 million NASF); and
of all biomedical research space, while research hospitals
accounted for 10 percent (7.6 million NASF). » At nonprofit research organizations, the amount
of biomedical research space increased by
Between 1988 and 1998, every type of institution, 116 percent (from 4.4 million to 9.5 million

except research hospitals, experienced an appreciable ~ NASF).
increase in biomedical research space:

92



ADEQUACY OF THE AMOUNT OF .
BiomEDICAL RESEARCHSPACEAND ITS

CONDITION

Overall, 65 percent of institutions with research space
in the biological sciences and 52 percent of institutions
with research space in the medical sciences reported that
the amount of biomedical research space they had was
inadequate to meet their current research commitments:

Among colleges and universities, 64 percent
rated their biological sciences research space as
inadequate, while 54 percent rated their medical
sciences research space as inadequate;

Among medical schools, 70 percent rated their
biological sciences research space as inadequate, «
while 67 percent rated their medical sciences
research space as inadequate;

Among nonprofit research organizations, 73 per-

Colleges and universities reported needing
25 percent more research space in the biological
sciences (4.8 million NASF) and 27 percent more
research space in the medical sciences (1.9 mil-
lion NASF);

Medical schools reported needing 21 percent
more research space in the biological sciences
(2.5 million NASF) and 22 percent more research
space in the medical sciences (4.0 million NASF);

Nonprofit research organizations reported need-
ing 22 percent more research space in the biolog-
ical sciences (1.4 million NASF) and 18 percent
more research space in the medical sciences
(0.6 million NASF); and

Research hospitals reported needing 19 percent
more research space in the biological sciences
(0.3 million NASF) and 10 percent more research
space in the medical sciences (0.6 million NASF).

centrated their biological sciences research space | ass than half (48 percent or 18.7 million NASF) of
as inadequate, while 27 percent rated the'rme%search space in the biological sciences was rated as
cal sciences research space as inadequate; angitahle for the most scientifically competitive research,”

Among research hospitals, 26 percent rated th&@pd less than half (43 percent or 14.8 million NASF) of

biological sciences research space as inadeq
while 52 percent rated their medical scienc
research space as inadequate (table 9-2).

udgsearch space in the medical sciences was rated this way.
e‘ghé percentage of the different types of institutions rating
their research space as being in the highest quality con-

dition is as follows (see table E9-1 for total NASF by
The percentage of institutions with biomedicafield by institution type):
research space reporting inadequate amounts of research
space in the biological sciences increased between 1996 °
and 1998 from 47 to 65 percent of institutions. During
this time period, the percentage of institutions reporting
inadequate amounts of research space in the biological
sciences increased at three types of institutions: colleges
and universities, medical schools, and nonprofit research
organizations. By contrast, the percentage of institutions
reporting inadequate amounts of research space in the
medical sciences remained essentially the same between
1996 (51 percent) and 1998 (52 percent).

Overall, the institutions reported that they needed an
additional 9.0 million NASF of research space in the
biological sciences or 23 percent more than they had in
order to meet their research commitments. At the same
time, they reported that they needed an additional
7.1 million NASF of research space in the medical
sciences or 21 percent more than they had:
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Colleges and universities rated 40 percent
(7.6 million NASF) of research space in the
biological sciences and 32 percent (2.2 million
NASF)of research space in the medical sciences
as suitable for the most scientifically sophisti-
cated research;

Medical schools rated 49 percent (5.9 million
NASF) of research space in the biological
sciences and 44 percent (7.7 million NASF) of
research space in the medical sciences as being
in this condition;

Nonprofit research organizations rated 67 percent
(4.3 million NASF) of research space in the
biological sciences and 65 percent (2.1 million
NASF) of research space in the medical sciences
as being in this condition;



Table 9-2. Adequacy of the amount of biomedical research space and its condition by institution type and field: 1988-98

Biological sciences Medical sciences
Academic institutions | Research Academic Institutions | Research
Colleges/ | Medical | organi- Colleges/ | Medical | organi-
Total  |universities| schools' | zations Hospitals Total  |universities| schools? | zations Hospitals
Number of biomedical
institutions with existing
or nonexistent but needed
research space, 1998"...... 764 569 127 98 44 521 269 127 98 92
Adequacy of current amount of research space [percentage of institutions reporting current space inadequate]
1988 45 46 49 37 43 41 40 47 23 44
1990, 41 43 54 14 30 44 47 59 9 39
1992, i 32 37 36 13 8 3 36 42 14 22
1994, i 32 43 43 13 30 41 43 49 29 42
1996.....ccoviiiieiiieii 47 53 46 32 14 51 57 66 26 32
1998, 65 64 70 73 26 52 54 67 27 52
Amount of research space needed [NASF in millions]

Total research space ....... 38.9 19.4 11.6 6.4 15 34.4 7.0 18.1 3.2 6.1
Additional research

space needed............. 9.0 48 2.5 14 0.3 7.1 1.9 4.0 0.6 0.6
Percentage of current

research space

needed............ccovene. 23 25 21 22 19 21 27 22 18 10

Condition of existing research space [percentage of research space]

Suitable for use in the

most competitive

scientific research........ 48 40 49 67 56 43 32 44 65 44
Effective for most uses

but not the most

sophisticated.............. 31 36 35 15 25 34 43 31 28 37
Requires major renovation

to be used effectively... | 17 20 14 14 17 18 21 20 6 14
Requires replacement......| 4 5 2 4 2 5 4 6 1 5

! The number of institutions across institution types does not sum to grand totals because many institutions contain both a college/university and a

medical school. In grand totals, medical schools are counted as separate institutions only if they are not affiliated with a college or university.

2 The number of medical schools is based on the sum of the weights of institutions with medical school research space. Medical schools were not an

explicit strata in the sampling scheme. Thus, this number may not reflect the actual number of medical schools in the universe.

KEY:
NOTE:

NASF = net assignable square feet.

Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at

Colleges and Universities.

Research hospitals rated 56 percent (0.8 million
NASF) of research space in the biological
sciences and 44 percent (2.7 million NASF) of
research space in the medical sciences as being
in this condition. By contrast, 21 percent '
(8.2 million NASF) of research space in the
biological sciences was rated as needing major
renovation or replacement, while 23 percent
(7.9 million NASF) of research space in the
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medical sciences was rated as being in this
condition (see table E9-1 for total NASF by field
by institution);

Colleges and universities rated 25 percent
(4.8 million NASF) of research space in the
biological sciences and 25 percent (1.8 million
NASF) of research space in the medical sciences
as needing major renovation or replacement;



* Medical schools rated 16 percent (1.9 milliorthe different institution types, colleges and universities and
NASF) of research space in the biological scimedical schools experienced a substantial increase in
ences and 26 percent (4.7 million NASF) obiomedical research space under construction:
research space in the medical sciences as being

in this condition: e At colleges and universities, the amount of

biomedical research space under construction
» Nonprofit research organizations rated 18 percent increased by 38 percent or 0.5 million NASF
(1.2 million NASF) of research space in the (from 1.4 million to 1.9 million NASF); and
biological sciences and 7 percent (0.2 million
NASF) of research space in the medical sciences *
as being in this condition; and

At medical schools, the amount of biomedical
research space under construction increased by
48 percent or 1.1 million NASF (from 2.3 million
* Research hospitals rated 19 percent (0.3 million to 3.4 million NASF).
NASF) of research space in the biological
sciences and 19 percent (1.2 million NASF) of In fiscal years 1998 and 1999, 203 biomedical
research space in the medical sciences as befegearch-performing institutions were scheduled to start

in this condition. construction on 10.7 million NASF of biomedical
research space. During this time period, 155 institutions
CONSTRUCTIONOF BioMEDICAL were scheduled to start construction on 7.4 million NASF
of research space in the biological sciences, while 80
RESEARCH SPACE institutions were scheduled to start construction on

In fiscal years 1996 and 1997, 172 biomedicas.3 million NASF of research space in the medical
research-performing institutions started construction @&tiences.
7.4 million NASF of research space. During this time
period, 116 institutions started construction on 3.5 million  Construction projects were scheduled to start at the
NASF of research space in the biological sciences, whiéfferent types of biomedical research-performing
81 institutions started construction on 3.9 million NASHknstitutions as follows:
of research space in the medical sciences (table 9-3).
Construction projects were started at the different types °
of biomedical research-performing institutions as follows:

Among colleges and universities, 87 institutions
were scheduled to begin construction on 3.3 mil-
lion NASF of biomedical research space;

« Among colleges and universities, 89 institutions
started construction on 1.9 million NASF of
biomedical research space;

Among medical schools, 45 institutions were
scheduled to begin construction on 4.3 million
NASF of biomedical research space;

* Among medical schools, 47 institutions started
construction on 3.4 million NASF of biomedical
research space;

Among nonprofit research organizations, 64
institutions were scheduled to begin construc-
tion on 2.4 million NASF of biomedical research

¢ Among nonprofit research organizations, space; and
40 institutions started construction on 1.7 million

NASF of biomedical research space: and Among hospitals, 23 institutions were scheduled

to being construction on 0.7 million NASF of

« Among research hospitals, 4 institutions started biomedical research space.
construction on 0.4 million NASF of biomedical

research space. In fiscal years 1996 and 1997, biomedical research-

performing institutions committed $2.2 billion to new

Between 1994-95 and 1996-97, the amount @bnstruction projects costing over $100,000, an increase
biomedical research space under construction increasgd40 percent or $634 million over 1994-95 levels.
by 74 percent or 3.1 million NASF (from 4.3 million toSlightly more than half of these funds (53 percent or
7.4 million NASF). During this time period, the medical$1.2 billion) were committed to construction projects in
sciences experienced an appreciable increase of 76 gghe medical sciences, the remaining 47 percent or
cent (1.7 million NASF) of research space under co®1.0 billion were committed to construction projects in
struction (from 2.2 million to 3.9 million NASF). Among the biological sciences.
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Table 9-3. Trends in the number of institutions starting biomedical research space construction

projects costing more than $100,000, the amount of space constructed, and the cost of
construction, by institution type, field, and fiscal year of project start: 1988-98

Institution type All institutions
Academic institutions Field
Fiscal Years Colleges/ Medical Research Biological Medical
universities schools* organizations | Hospitals Total sciences sciences
Number of institutions starting construction’
1988-89.....viiiiiii, 94 46 18 10 158 - -
1990-91...ciiii 82 78 11 9 150 - -
1992-93....ciiiii 63 54 13 16 151 - -
1994-95. ... 50 34 11 22 109 - -
1996-97...co i 89 47 40 4 172 116 81
1998-99 (scheduled)............. 87 45 64 23 203 155 80
Amount of new research space under construction [NASF in thousands]
1988-89..... i 1,855 2,660 245 1,057 5,817 2,853 2,982
1990-91 .. 2,431 3,714 547 490 7,183 3,114 4,069
1992-93....ciiiii 1,838 4,175 483 513 7,010 2,686 4,324
1994-95......iiiiii 1,416 2,272 239 333 4,261 2,048 2,213
1996-97....ciiiiiiii e 1,949 3,353 1,742 354 7,398 3,496 3,903
1998-99 (scheduled)............. 3,312 4,340 2,386 678 10,715 7,382 3,333
Cost of new construction projects costing over $100,000 [in millions of constant 1997 dollars]
1988-89......veiiiiii 559 945 94 250 1,849 849 1,000
1990-91...ciiiii 715 1,231 140 193 2,280 1,090 1,189
1992-93.. . 516 1,347 206 301 2,367 909 1,459
1994-95. ... 537 792 7 205 1,605 879 726
1996-97...cciiiiiii e 663 963 450 163 2,239 1,042 1,197
1998-99 (scheduled)............. 1,018 1,210 707 289 3,224 2,094 1,130

! The number of institutions across institution types does not sum to grand totals because many institutions contain both a college/university
(exclusive of a medical school) and a medical school. In grand totals, medical schools are counted as separate institutions only if they
are not part of larger universities.

2 The number of medical schools is based on the sum of the weights of institutions with medical school research space. Medical schools
were not an explicit strata in the sampling scheme. Thus, this number may not reflect the actual number of medical schools in the universe.

KEY: -- = data unavailable.
NASF = net assignable square feet.

NOTE:  Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the
Bureau of Census’ Composite Fixed-Weighted Price Index for Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities.

Among the different institution types, only medical In fiscal years 1998 and 1999, biomedical research-

schools committed substantially more funds to neperforming institutions were scheduled to commit $3.2 bil-
construction projects in 1996 and 1997 ($963 milliorfjon to new construction projects costing over $100,000.
than they did in fiscal years 1994 and 1995 ($792 million}his is an increase of 44 percent or $985 million over
However, the amount of funds they committed to net996-97 levels.

construction projects in fiscal years 1996 and 1997 is

not substantially different than the amount of funds they Among the different institution types, only colleges
committed to these types of projects a decade agad universities are scheduled to commit substantially
($945 million). more funds to new construction projects in fiscal years
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1998 and 1999 ($1.0 billion) than they did in fiscal years Overall, the amount of funds scheduled to be com-
1996 and 1997 ($663 million). This is an increase @hitted to new repair/renovation projects in 1998 and 1999
54 percent or $355 million. was not substantially different from the amount of funds
they committed to these types of projects in 1996 and
1997.
ReEPAIR/RENOVATION OF BIOMEDICAL
In fiscal years 1998 and 1999, biomedical research-

RESEARCHSPACE performing institutions were scheduled to commit
In fiscal years 1996 and 1997, 379 biomedicag31 million to new repair/renovation projects. This was
research-performing institutions started repair/renovatiqi percent less than they were scheduled to commit to
projects on 9.0 million NASF of biomedical researciew construction projects (see table 9-3). Slightly more
space (table 9-4). This represents 21 percent more spaeh half of these funds (51 percent or $424 million) were
under repair/renovation than under construction (see tablsheduled to be committed to repair/renovation projects
9-3). During this time period, 282 institutions begain the biological sciences, the remaining 49 percent
repair/renovation projects on 5.5 million NASF 0f($407 million) were scheduled to be committed to repair/

research space in the biological sciences, while 1¥@novation projects in the medical sciences.
institutions began repair/renovation projects on 3.5 mil-

lion NASF of research space in the medical sciences.So yrRcESOF FUNDS FOR THE

Between 1994-95 and 1996-97, the amount of bi&SONSTRUCTIONOF RESEARCHFACILITIES
medical research space repaired or renovated increa
by 26 percent or 1.8 million NASF (from 7.1 million toiﬁ—dBIOMEDICAL RESEARCHPERFORMING
9.0 million NASF). During this time period, the biological| NSTITUTIONS
sciences experienced an appreciable increase of 94 per-In fiscal years 1996 and 1997, State and local
cent (2.7 million NASF) of research space under repagbvernments and debt financing each provided 27 percent
renovation. Among the different institution types, onlyf funds for all new science and engineering construction
colleges and universities experienced a substanti@bjects costing over $100,000 at biomedical research-
increase in the amount of new repair/renovation projeqierforming institutiong? Institutional funds and private
between 1994-95 and 1996-97. The amount of bidenations were the source for 19 and 18 percent, respec-
medical research space repaired or renovated at collegesly, of funds for new construction projects, while the
and universities increased by 36 percent or 0.8 millidrederal Government contributed 8 percent of all con-
NASF (from 2.4 million to 3.2 million NASF). struction funds (see table 9-5).

In fiscal years 1998 and 1999, 251 biomedical The |argest source(s) of funds for new science and

research-performing institutions were scheduled to begifgineering construction projects at the different types
repair/renovation projects on 7.7 million NASF of bioyf institutions was as follows:

medical research space. During this time period, 174
institutions were scheduled to start repair/renovation « Colleges and universities derived the majority

projects on 4.5 million NASF of research space in the of their science and engineering construction
biological sciences, while 130 institutions were scheduled funds from two sources—37 percent from State
to start repair/renovation projects on 3.2 million NASF of and local governments and 21 percent of from
research space in the medical sciences. debt financing;

In fiscal years 1996 and 1997, biomedical research- « Medical schools derived the majority of their
performing institutions committed $770 million to new construction funds from three sources—28 per-
repair/renovation projects costing over $100,000. This cent from institutional funds, 26 percent from
was 66 percent or $1.5 billion less than they committed State and local governments, and 22 percent from
to new construction projects in 1996 and 1997 (see private donations;

table 9-3). Slightly more than half of these funds (54 per-
cent or $415 million) were committed to repair/renovatiormr—, Sources of funds were not reported by field, Consequently,

projects in the bi0|09i_c<5_1| sciences, Wh”e_the remaining_ 4Be distribution of construction funds across the various sources is
percent or $355 million were committed to repairfor the biomedical fields and all other science and engineering fields

renovation projects in the medical sciences. (see Chapter 5).
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Table 9-4. Trends in the number of institutions starting biomedical research facilities repair/renovation projects

costing more than $100,000, the amount of space affected, and the cost of repair/renovation,
by institution type, field, and fiscal year of project start: 1988-98

Institution type All institutions
Academic institutions Field
Fiscal Years Colleges/ Medical Research Biological Medical
universities schools® organizations Hospitals Total sciences sciences
Number of institutions starting repair/renovation projects1
1988-89.....ccviiiiiiriiee 132 76 34 39 241 - -
1990-91..eiii e 118 109 45 34 255 - -
1992-93....oiiii e 121 89 30 34 228 - -
1994-95.....c i 126 86 36 28 231 - -
1996-97....coivieiiieieeien 199 92 76 49 379 282 172
1998-99 (scheduled)............. 162 62 28 22 251 174 130
Repair/renovation of research space [NASF in thousands]
1988-89....ccivieiiieiieiien 2,910 2,856 355 333 6,454 3,854 2,600
1990-91..iiiieieee e 1,682 2,745 516 543 5,486 2,874 2,612
1992-93....oiiieie e 1,588 2,542 268 770 5,168 2,848 2,320
1994-95....ciiiiieee 2,366 3,880 345 540 7,131 2,836 4,295
1996-97....ooivieiiiee e 3,207 3,703 1,683 376 8,969 5,498 3,471
1998-99 (scheduled)............. 4,332 2,759 215 397 7,702 4,523 3,180
Cost of repair/renovation projects costing over $100,000 [in millions of constant 1997 dollars]
1988-89.....civiiiiieiiiiiein, 228 292 37 92 649 337 419
1990-91..eiiieiee e 224 344 36 60 664 349 313
1992-93....ii e 156 399 43 151 749 409 340
1994-95... .o 196 345 33 137 71 324 387
1996-97....ooivieiiieiieien 277 360 81 52 770 415 355
1998-99 (scheduled)............. 357 376 43 50 831 424 407

" The number of institutions across institution types does not sum to grand totals because many institutions contain both a college/university
(exclusive of a medical school) and a medical school. In grand totals, medical schools are counted as separate institutions only if they are
not part of larger universities.

2 The number of medical schools is based on the sum of the weights of institutions with medical school research space. Medical schools were
not an explicit strata in the sampling scheme. Thus, this number may not reflect the actual number of medical schools in the universe.

KEY: -- = data unavailable.
NASF = net assignable square feet
NOTE: Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the Bureau of

Census' Composite Fixed-Weighted Price Index for Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities
at Colleges and Universities.

 Nonprofit research organizations derived th&oyrceESOF FUNDS FOR THE REPAIR/
majority of their construction funds from two

sources—49 percent from debt financing anBENOVA-“ON OF RESEARCHFACILITIES AT
23 percent from State and local governments; afg|oMEDICAL RESEARCHPERFORMING

* Research hospitals derived the majority of thekNSTITUTIONS
construction funds from one source—91 percent  |n fiscal years 1996 and 1997, institutional funds were
from debt financing. the largest source of funds (50 percent) for new science
and engineering repair/renovation projects costing over
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Table 9-5. Source of funds for the construction of research facilities at institutions with

biomedical research space by year of project start and institution type: 1990-97

Institution type
Source of funds and All biomedical | Colleges and Medical Research
year of project start institutions universities schools organizations Hospitals
Dollar contribution [in millions of constant 1997 dollars]

1990-91...oeiiii] 2,280 715 1,231 140 193

1992-93......ccii] 2,367 516 1,347 206 301

1994-95.........ccoe ] 1,605 537 792 71 205

1996-97....cccvvvvinrnn] 2,239 663 963 450 163

Relative contribution [percentage of total cost]

Federal Government:

1990-91...oeiiii] 13 19 1 15 0

1992-93......ciii] 13 14 19 7 1

1994-95.........ce.] 5 4 6 0 0

1996-97.....cvvvenn] 8 11 7 2 0
State and local

governments:

1990-91...eiiii] 21 29 22 2 0

1992-93......ciii] 24 26 38 0 6

1994-95.........cce ] 35 49 22 0 0

1996-97....ccvvvinrn] 27 37 26 23 0
Private donations

1990-91. o] 18 10 18 12 46

1992-93......cceei] 13 12 7 22 16

1994-95.. ..o 1 9 13 4 17

1996-97....ccvvvvnnn] 18 16 22 19 4
Debt financing:*

1990-91...eiiii] 28 30 28 46 0

1992-93......cccii] 31 23 29 56 43

1994-95.......cooi] 30 26 36 49 61

1996-97.....ccvvveeen] 27 21 16 49 91
Institutional funds

1990-91...oeiiii] 19 8 20 25 54

1992-93......cci] 16 21 7 15 7

1994-95..........ce] 18 11 22 47 22

1996-97....cccvvvrenrnn] 19 14 28 7 5
Other:

1990-91...eiiii] 1 4 1 0 0

1992-93......cciiin] 3 4 0 0 27

1994-95.......ccoenn] 0 1 0 0 0

1996-97.....ccvvvenn] 1 0 1 0 0

* Category includes tax-exempt bonds and other debt financing as reported in the questionnaire.

NOTES: Components may not add to totals due to rounding. Sources of funds information is not collected by
field. Thus, the percentage of funds from each source is based on all S&E expenditures not just
expenditures in biomedical fields. Findings are limited to projects with estimated total costs at
completion of $100,000 or more for research space. Current dollars have been adjusted to constant
1997 dollars using the Bureau of Census’ Composite Fixed-Weighted Price Index for Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and
Engineering Research Facilities at Colleges and Universities.
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$100,000 at biomedical research-performing institutibns.  More than half (61 percent or $2.8 billion) of the

State and local governments were the second largdsferred costs in academic institutions was at colleges
source of funds (22 percent). Private donations and delstd universities, while the remaining 39 percent or
financing each accounted for 9 percent of funds for nepi.8 billion was at medical schools. Among colleges and
repair/renovation projects, while the Federal Governmeuniversities, the deferred need was distributed as follows:

contributed 8 percent of all repair/renovation funds
(table 9-6). * The top 50 academic institutions accounted for

$1.4 billion or 49 percent of the deferred need at

The largest source(s) of funds for new science and colleges and universities;
engineering repair/renovation projects at the different

types of institutions was as follows:

BiomEDIcAL RESEARCHPERFORMING

» Other doctorate-granting institutions accounted
for $1.2 billion or 43 percent of the deferred need;

Colleges and universities derived the majority and
of their science and engineering repair/renova-
tion funds from two sources—45 percent from
institutional funds and 26 percent from State and
local governments;

Nondoctorate-granting institutions accounted for
$0.2 billion or 9 percent of the deferred need.

More than half of the total deferred capital project

Medical schools derived the majority of theirCOSts (56 percent or $3.1 billion) were for projects in the
repair/renovation funds from two sources—biological sciences, while the remaining 44 percent or

56 percent from institutional funds and 19 per$2'5_ biIIion_ in deferred cost_s were_for project; in the

cent from State and local governments; medical sciences. Construction projects (both included
and not included in an institutional plan) accounted for

Nonprofit research organizations derived thé2 percent of the deferred costs in the biological sciences

majority of their repair/renovation funds from($1.9 billion) and 67 percent of the deferred costs in the

two sources—53 percent from institutional fundsnedical sciences ($1.7 billion).

and 21 percent from private donations; and

Research hospitals derived the majority of the?lOMEDICAL RESEARCHFACILITIES AT

repair/renovation funds from one source—HISTORICALLY BLACK COLLEGESAND
89 percent from institutional funds. UNIVERSITIES

The Historically Black Colleges and Universities had
1.6 percent (2.34 million NASF) of all the science and

INsTITUTIONS N EED FOR RESEARCH engineering research space in the Nation’s research-

FaciLITIES

performing institutions in 1998 (143.3 million NASF)
and 1.2 percent (670 thousand NASF) of all the bio-

In 1998, biomedical research-performing institutiong,egical sciences research space (56.2 million NASF).
reported $5.6 billion in combined capital projectyyera)l, 73 percent (490 thousand NASF) of the HBCUS'

(construction and repair renovation) that had to

BSomedical sciences research space was in the biological

deferred because of insufficient funds. Constructiofyjences, the other 28 percent (190 thousand NASF) was
projects accounted for 64 percent ($3.6 billion) of thg, the medical sciences. The HBCUs' biomedical sci-

total deferred capital project costs (both included ang,ces research space was distributed unequally across
hot included in an institutional plan) (table 9-7). institution types. More than half of the HBCUSs' bio-

medical research space (60 percent or 400 thousand

AC?‘O!"-‘”"C institutions accounted for 82 IC)(—“rc‘:“r}{lASF) was located in colleges and universities, while
($4.6 billion) of the total deferred costs, whereas NOR:e other 40 percent or 270 thousand NASF was located

profit research organizations accounted for 10 percgpt
($587 million) and research hospitals account for

medical schools (table 9-8).

7 percent ($419 million). Overall, 71 percent of the HBCUs with existing or

needed research space in the biomedical sciences reported

% |bid. that the amount of research space they had was inadequate
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Table 9-6. Source of funds for the repair/renovation of research facilities at institutions with

biomedical research space by year of project start and institution type: 1990-97

Institution type
Source of funds and All biomedical | Colleges and Medical Research
year of project start institutions universities schools organizations Hospitals
Dollar contribution [in millions of constant 1997 dollars]
1990-91...oeiiii) 664 224 344 36 60
1992-93......coiei) 749 156 399 43 151
1994-95......oiiiii) 71 196 345 33 137
1996-97......ccvveernnns 770 277 360 81 52
Relative contribution [percentage of total cost
Federal Government:
1990-91...eiiiiie) 5 4 5 19 3
1992-93....ciiii) 5 6 7 4 2
1994-95.......cveii) 8 8 7 2 1
1996-97.....ccovviiiens 8 8 6 16 1
State and local
governments:
1990-91....ooiiien) 20 33 18 0 2
1992-93....ciiii) 20 25 26 0 2
1994-95.......cceii) 14 15 14 7 0
1996-97.....ccovveiienn) 22 26 19 2 0
Private donations:
1990-91...eiiiii) 14 16 15 8 6
1992-93......coiiin) 8 10 9 15 2
1994-95......oiiiii) 15 14 11 10 32
1996-97......ccvveiernns 9 9 8 21 10
Debt financing:*
1990-91....oeiiiii) 10 2 14 16 8
1992-93....coiii) 15 23 7 0 32
1994-95.......coeii) 13 14 16 28 8
1996-97.....ccovveiiienn) 9 9 10 8
Institutional funds:
1990-91...oeiiie) 51 45 48 57 81
1992-93......coiii) 50 35 48 81 62
1994-95......ooiiiie) 46 45 51 47 39
1996-97......cvveiernns 50 45 56 53 89
Other:
1990-91....ooiiii) 0 0 0 0
1992-93.....ccoiii) 2 1 3 0
1994-95......coiiiie) 3 4 0 6 21
1996-97......ccvveiernn) 2 2 2 0 0

* Category includes tax-exempt bonds and other debt financing as reported in the questionnaire.

NOTES: Components may not add to totals due to rounding. Sources of funds information is not collected by
field. Thus, the percentage of funds from each source is based on all S&E expenditures not just
expenditures in biomedical fields. Findings are limited to projects with estimated total costs at
completion of $100,000 or more for research space. Current dollars have been adjusted to constant
1997 dollars using the Bureau of Census’ Composite Fixed-Weighted Price Index for Construction.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and
Engineering Research Facilities at Colleges and Universities.
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Table 9-7. Estimated costs for deferred capital projects to construct or repair/renovate biomedical

research facilities by institution type, type of project, and whether project was
included in an institutional plan: 1998

Included in institutional plans Not included in institutional plans
To repair/ To repair/
To construct renovate To construct renovate
new existing new existing
research research research research
Institution type facilities facilities Subtotal facilities facilities Subtotal Total
In millions of dollars
2,680 1177 3,857 917 836 1,753 5,610
2,265 1,067 3,332 493 780 1,272 4,604
1,309 634 1,943 344 521 865 2,808
605 296 901 200 261 461 1,362
Other doctorate-
granting........ccccoeeeeeerreenes 564 246 810 140 253 393 1,204
Nondoctorate-
granting.......cccooceeerinnnn. 140 92 232 4 7 1 243
Medical schools............ccoeurvuneenee 955 434 1,389 149 258 407 1,796
Research organizations.................... 178 78 256 314 17 331 587
HOSPItalS......cooeveeiriereieieeiseienenns 238 32 270 110 40 150 419
Field
Biological sciences..........ccoccuevenee. 1,398 747 2,144 529 448 977 3,121
Medical sciences...........cccoouerrvnnee. 1,283 431 1,714 388 388 776 2,490

KEY: NASF = net assignable square feet.

NOTE:  Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research
Facilities at Colleges and Universities.

to meet their current biomedical research commitments998 and 1999, 8 HBCUs were scheduled to begin con-
Sixty-seven percent of all academic institutions reportesdruction on 139 thousand NASF of biomedical research
inadequate amounts of biomedical research space. space at an expected completion cost of $40 million.

With respect to the condition of their biomedical  Similarly, in fiscal years 1996 and 1997, 8 HBCUs
research space, the HBCUSs rated 47 percent (315 thiwegan new repair/renovation projects on 93 thousand
sand NASF) of their biomedical research space &ASF of biomedical research space at an expected
“suitable for the most scientifically sophisticateccompletion cost of $6.0 million. In 1998 and 1999,
research,” whereas 45 percent of the biomedical resea6cHBCUs were scheduled to begin new repair/renovation
space at all academic institutions was rated this way. Byojects on 223 thousand NASF of biomedical research
contrast, the HBCUs rated 8 percent (54 thousand NAS$p)ace at an expected completion cost of $8.9 million.
of their biomedical research space as needing major

repair/renovation or replacement, whereas 21 percentAfNIMAL RESEARCHFACILITIES AT

the biomedical research space at all academic institutiogs R Pe
was reported as being in this condition. IOMEDICAL RESEARCHFERFORMING
INSTITUTIONS

In fiscal years 1996 and 1997, 6 HBCUs began con- In 1998, 700 of the 908 biomedical research-
struction on 111 thousand NASF of biomedical researTne
b

: -~ rforming institutions (77 percent) had animal
space at an expected completion cost of $31 million. gy, 101y facilities. While 85 percent of the academic
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Table 9-8. Amount, condition, adequacy, construction, and repair/renovation of biomedical research facilities

at Historically Black Colleges and Universities (HBCUs) compared to all academic institutions: 1998
All academic

Indicator HBCUs institutions™
NUMDET O INSHIUIONS. ... e 57 660
Amount of S&E research space [NASF in millions]
AlLSEE fIEIAS. ..ottt 2.34 143.3
Biomedical SCIENCES, tOMa..........c.cuiveeeececcccce ettt 0.67 56.2
Colleges and UNIVETSILIES. .......cceururiereeirirrieiseeireisee ettt 0.40 264
Bi0l0GICAl SCIENCES.........cuiveieciiieiciiic ettt 0.31 19.4
MEAICAl SCIBNCES. .....coevececeiacicieic ettt 0.10 7.0
MEdICal SChOOIS.........coureriiiriiii s 0.27 29.8
BiOIOGICAl SCIENCES. .....vuerceiacicerieiieisets ettt 0.18 11.6
MediCal SCIBNCES. ... oottt 0.09 18.1
Adequacy of current amount of biomedical research space [percentage of institutions]
Sufficient to support needs of current biomedical research program commitments.................... 29 33
Not sufficient to support needs of current biomedical research program commitments.............. 4 67
Condition of existing biomedical research space [percentage of space]
Suitable for use in the most sophisticated scientific research............covevevievciriecciniescsinnd 47 45
Effective for most uses but may need limited repair.............ocooerrnencnnnnrceeeenae 45 33
Requires major repair/renovation to be used effectively........ccovivivirieicsisccceecen 7 17
REQUIrES FEPIACEMENL.........e ettt 1 4
Construction projects: fiscal years 1996-97
Number of institutions with projects >$100,000..........c..cccoeeurrrrereeresieeeeee e 6 128
Biomedical research space to be constructed [NASF in thousands]...........cc.coeeerieincinieincinennee 111 5,303
Expected cost [in thousands of dOIlArS].........c.ccceirieeicinieenie e 31,258 1,625,638
Sources of funds for all construction projects [percentage of total cost]
Federal GOVEINMENL...........coiicre ettt 7 9
State and 10Cal GOVEIMMENTS...........cceveviieicirie et 76 31
Private donatioNS...........cov et 5 19
INSHEUIONAI FUNDS.......coviciiii e 2 19
Debt financing...... 7 21
DN .ot 3 1
Scheduled construction projects: fiscal years 1998-99
Number of institutions planning projects >$100,000.........c.ccceiviirmmierreinsissiseee s, 8 117
Biomedical research space to be constructed [NASF in thousands]............ccccveviericniericinnnne 139 7,652
Expected cost [in thousands of dOlArS]............erurieriririrnrinirereeeeseeee e 40,195 2,227,605
Repair/renovation projects: fiscal years 1996-97
Number of institutions with projects >$100,000............cccoevurrrrererresieeeesee e 8 244
Biomedical research space to be repaired or renovated [NASF in thousands].............cccceveeneee] 93 6,897
Expected cost [in thousands of dOIlArS].........c.ccceirieeicinieenie e 6,042 637,046
Scheduled repair/renovation projects: fiscal years 1998-99
Number of institutions planning projects >$100,000...........ccccecurerrerierereresieees o, 6 189
Biomedical research space to be repaired or renovated [NASF in thousands].............cccccveeneee] 223 7,927
Expected cost [in thousands of dOIIArS]...........cccceirireicrieeinieesieeesse e 8,850 732,933

* Includes all academic institutions, with and without biomedical research space.

KEY: NASF = net assignable square feet.

S&E = science and engineering

NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research

Facilities at Colleges and Universities.
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institutions and 80 percent of the research hospitals had « Among academic institutions, 35 institutions were

animal laboratory facilities, less than half (46 percent) scheduled to start construction on 492 thousand
of the nonprofit research organizations had such facilities NASF of animal research space at an estimated
(table 9-9). cost of $162 million in 1998 and 1999;

The biomedical research-performing institutions ¢ Among nonprofit research organizations, 45
reported a total of 14 million NASF of animal research institutions were scheduled to start construction
space at biomedical research-performing institutions. on 422 thousand NASH animal research space
Most of that space (83 percent or 12 million NASF) was at an estimated cost of $143 million 1998 and
located in the academic institutions. The nonprofit 1999; and

research organizations accounted for 12 percent of all
the animal research space (1.7 million NASF), while the
research-performing hospitals account for 5 percent
(0.7 million NASF). The majority of animal research
space (71 percent or 10 million NASF) was animal housing

space, the remaining 29 percent (4 million NASF) was  gjmjjarly, 69 biomedical research-performing insti-

animal research space. tutions were scheduled to start repair/renovation projects

on 350 thousand NASF of animal research space at an

Institutions with animal research space reported that .. I
69 percent (9.8 million NASF) of that space was %&Umated cost of $69 million in 1998 and 1999. The

Among research hospitals, 8 institutions were

scheduled to start construction on 242 thousand
NASF of animal research space at an estimated
cost of $157 million in 1998 and 1999.

. . _Scheduled repair/renovation projects across institutions
Federal biosafety Level 1 (i.e., acceptable for work wi P prol

: ) : . pes were as follows:
microorganisms not known to cause disease in healthy

humans). Another 28 percent (4.0 million NASF) ofthat « Among academic institutions, 56 institutions

space was at Level 2 (i.e., acceptable for work with were scheduled to start repair/renovation projects
moderate-risk agents present in the community and on 303 thousand NASF of animal research space
associated with human disease of varying severity), and at an estimated cost of $45 million in 1998 and

4 percent (0.6 million NASF) was at Level 3 (i.e., 1999:

acceptable for work with indigenous or exotic agents with _ o o
a potential for respiratory transmission, and which * Among nonprofit research organizations, 6 insti-

may cause serious and potentially lethal infection). No tutions were scheduled to start repair/renovation
biomedical research-performing institution had animal projects on 28 thousand NASF of animal research
research space at Level 4 (i.e., acceptable for work with space at an estimated cost of $7 million 1998

biological agents that may cause the transmission of a  and 1999; and
potentially lethal disease for which there is no readily

. Among research hospitals, 7 institutions were
available cure).

scheduled to start repair/renovation projects on
20 thousand NASF of animal research space at
an estimated cost of $18 million in 1998 and
1999.

Overall, 88 biomedical research-performing insti-
tutions were scheduled to start construction on 1.2 mil-
lion NASF of animal research facilities at an estimated
cost of $462 million in 1998 and 1999. The scheduled
construction projects across institution types were as
follows:
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Table 9-9. Amount, biosafety level, and scheduled construction and repair/renovation of animal

research space at institutions with biomedical research space by institution type: 1998

All Institution type
biomedical Academic Research
Indicator institutions” institutions® organizations Hospitals
Number of biomedical institutions, 1998............cccocvvvvreene. 908 612 171 125
Number of biomedical institutions with animal
research facilities, 1998...........ccccveveviereniesesierennns 700 522 78 100
Total animal research space [NASF in thousands]................ 14,227 11,829 1,674 723
Animal housing SPACE........cccvvivrieeriecieieeiese e 10,161 8,532 1,149 480
Animal laboratory Space...........cccocrerereerireneeneereeseeeene 4,066 3,297 526 243
Percentage of animal research space at each
biological safety level
LoVl 1" 69 75 33 55
LOVEI 22, 28 23 61 34
LEVEI 3% et 11
LeVEI 4% o] 0
Scheduled construction of animal research
space: 1998-99
Number of biomedical institutions
with scheduled construction............ccccocvevieininininnnd 88 35 45 8
Amount of animal research space scheduled
to be constructed [NASF in thousands]............ccc..e.... 1,156 492 422 242
Estimated cost of construction of animal
research space [in millions of current dollars].............. 462 162 143 157
Scheduled repair/renovation of animal
research space: 1998-99
Number of biomedical institutions with
scheduled repair/renovations
costing over $100,000............coevrererrirerieeriseieeesiennd 69 56 6 7
Amount of animal research space scheduled
to be repaired or renovated
[NASF in thouSands]..........ceereerirneereecreeeieneinieneeeene 350 303 28 20
Estimated cost of repair/renovation of animal
research space [in millions of current dollars].............. 69 45 7 18

1Acceptable for work with microorganisms not known to cause disease in healthy humans.
2 Acceptable for work with moderate-risk agents present in the community and associated with human disease of varying severity.
3 Acceptable for work with indigenous or exotic agents with a potential for respiratory transmission, and which may cause serious

and potentially lethal infection.

4 Acceptable for work with biological agents that may cause the transmission of a potentially lethal disease for which there is no

readily available cure.
% Includes only institutions with biomedical research space.
% Includes colleges, universities, and medical schools.

KEY: NASF = net assignable square feet.
NOTES:

Components may not add to totals due to rounding. Animal research space was reported in total, not separately for

each science and engineering field. Therefore, the animal space figures apply to all science and engineering fields,

not solely to biomedical fields.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering

Research Facilities at Colleges and Universities.
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